We report a rare complication of diffuse alveolar hemorrhage and respiratory failure following percutaneous vertebroplasty in a patient who has evidence of cement leakage. Cement injection was done two days prior to presentation and covered 2 vertebral levels for osteoporosis induced fractures.
Introduction
Percutaneous cementoplasty (also known as vertebral packing or vertebroplasty) with acrylic cement (polymethylmethacrylate [PMMA] ) is a procedure aimed at preventing vertebral body collapse and pain [1] [2] . The first percutaneous cementoplasty was performed by Deramond et al., who originated the method in 1984. Since that time, the interest in percutaneous cementoplasty has grown and many technical improvements have been made [3] .
The principle of the procedure is to provide analgesic and consolidation effects to the diseased bone and to prevent further collapse and pain. The ultimate goal is to improve patient functional status [4] [5] .
The procedure is simply done under CT images by inserting a small tube inside the damaged vertebrae after local anesthetics. A toothpaste like material, PMMA, is then injected slowly with appropriate amount into the bone. When the material hardens, consolidation effects take place and the bone becomes stabilized. The patient usually experiences pain relief within 4 to 24 hours [6] The most common side effects are infection and hematoma at the site of injection [9] . However, if the needle is not properly placed in the vertebral body or the injected volume is too large, then cement leak into the vertebral plexus could take place [10] .
Too rapid injections could also result in cement leak. This material is hazardous in term of causing local injury. Once leaked, it may travel through the circulation and could lead to remote organ damages.
Renal Vein cement thrombosis and pulmonary embolism have been reported as rare and sometimes fatal complications. Valvular injury and even right ventricular rupture from hard cement has been reported. Cases of ARDS due to cement pulmonary embolism have been described from different centers around the word [11] [12] [13] [14] .
Our main objective in reporting this case is to alert physicians and patients about another life threatening complication associated with a procedure which is considered once to be simple, safe, and effective. (Figure 3 ). In addition, there was a two grams drop in the hemoglobin (from 9 to 7 g/dl). The diagnosis of diffuse alveolar hemorrhage (DAH) was confirmed. Supportive treatment was followed. MRI of the spine showed cement leak through the Para vertebral muscles with no signs of abscess ( Figure 4) . On day 10, patient was successfully weaned off the ventilator ( Figure 5 ). She was then transferred to the general medical floor where she spent one more week. Her respiratory status continued to improve and she was eventually released home on 1 liter per minute oxygen therapy.
Case Report

Discussion
Local and systemic Cement leak is operator dependent. Improper Needle position, high injected volume, and fast injection could lead to material Leak into the vertebral venous Acute Pulmonary embolism and ARDS have been described in the literature, and it has been associated with mortality [13] . In 2002, Jang et al. reported three cases of pulmonary embolism caused by polymethylmethacrylate (PMMA) after percutaneous vertebroplasty [14] .
In 2006, Syed MI et al. reported a fatal case of fat embolism after vertebroplasty [15] . Surprisingly, there was no evidence of cement leak in that particular case. Cardiac perforation is another rare complication of vertebroplasty, with only one fatal case report in the literature [16] . Cerebral embolus has also been reported to occur and is attributed to fat emboli from raised intramedullary pressure during cementation [17] . DAH is a newly described complication that was diagnosed in this case with evidence of cement in the lung.
Although not completely explained, DAH could be caused by pulmonary capillaries rupture under the effect of hard material. Allergic reaction to the cement with cytokine release might be also another explanation. Meticulous and careful technique during material injection would prevent cement leak.
In general DAH by itself does not necessary carry a grim prognosis. It does, however, cause respiratory failure that may require mechanical ventilation support. There is no specific treatment for DAH caused by cement leak. The management is mainly supportive. During the ICU stay, hospital and ventilator acquired infections are essential to prevent.
In the Investigational Vertebroplasty Safety and Efficacy Trial (INVEST), Kallmes et al. report that pain and disability outcomes at 1 month in a group of patients who underwent vertebroplasty were similar to those in a control group that underwent a sham procedure [18] . In other trial, Buchbinder et al. measured pain, quality of life, and functional status at 1 week and at 1, 3, and 6 months after sham and active vertebroplasty and found there were no significant between-group differences at any time [19] .
In the light of increasingly reported life threatening adverse effects and limited benefits, we advocate that patients should be fully educated about the risks and benefits of this frequently performed procedure [20] [21].
Conclusion
Percutaneous vertebroplasty, among various other options, has become a mainstay in the management of osteoporotic and malignant vertebral fractures. Vertebroplasty is not a procedure without complications. Some of these complications are fatal. The purpose of this report is to describe another life threatening complication arising from that procedure. In this case the patient developed DAH and ARDS and required mechanical ventilator support two days after the cement injection.
